Objective. In response to public health systems and services research priorities, we examined the extent to which participation in accreditation and performance improvement programs can be expected to enhance preparedness capacities .
Understanding the influence of accreditation and performance improvement programs is among the priorities of the public health systems and services research agenda. 1 This study advances this research priority by examining the relationship between performance improvement programs and preparedness capacities.
The now 25-year-old Institute of Medicine (IOM) report, "The Future of Public Health," 2 proposed that national, state, and local government agencies work together to improve the public health infrastructure. Foundational initiatives to address that proposal include Turning Point, 3 Mobilizing Action through Planning and Partnerships, 4 the National Public Health Performance Standards Program (NPHPSP), 5 the Exploring Accreditation Project, 6 and the Multi-State Learning Collaborative. 7 These initiatives resulted in frameworks for performance management, approaches to improving infrastructure through assessment against the 10 Essential Services, 8 state-based and national voluntary public health department accreditation programs, and adoption and application of quality improvement practices in health departments. [5] [6] [7] [8] [9] Within this context, public health preparedness (PHP) became central to the public health mission in response to the 2001 anthrax attacks and subsequent events. 10 Since 2002, Congress has appropriated more than $9 billion to state and local public health agencies to develop and implement all-hazards PHP. 11 Local health departments (LHDs) are essential to emergency preparedness and response activities. They have the statutory authority to perform key functions including community health assessments and epidemiologic investigations, enforcement of health laws and regulations, and coordination of the local public health system. 12 Despite the considerable investment in PHP, there are still gaps and variations in the performance of preparedness activities. 13, 14 Heterogeneity in the composition and structure of public health systems is an important source of variation in preparedness, as it is in other aspects of public health practice. Further, performance standards for preparedness have been developed by various agencies and organizations, resulting in overlapping and sometimes inconsistent recommendations and program requirements. 15 As recently as 2011, the Centers for Disease Control and Prevention (CDC) released the Public Health Preparedness Capabilities, which consisted of 15 capabilities designed to serve as national PHP standards to assist state health departments and LHDs with strategic planning. 16 An IOM report noted that systems of preparedness should be accountable for achieving performance expectations and proposed that an accreditation program could be a performance monitoring and accountability system for agency preparedness. 17, 18 Moreover, accreditation can encourage LHD participation in other beneficial performance improvement strategies. 19, 20 The Public Health Accreditation Board (PHAB) is charged with developing and managing national voluntary public health accreditation for tribal, state, local, and territorial health departments. The goal of national accreditation is to improve and protect the health of every community by advancing the quality and performance of public health departments. The PHAB standards 1.0, released in 2011, included a specific Emergency Preparedness Standard as well as additional standards that are linked to preparedness measures. 21 There has been considerable interest, including a PHAB Think Tank, in the extent to which PHAB standards and measures are well aligned with 22 public health emergency preparedness capabilities. 18 In 2009, PHAB conducted a beta test to pilot processes as well as draft standards and measures, which included 19 LHDs. 23 As part of their participation, health departments were required to conduct a quality improvement project to address gaps identified in the self-assessment against the PHAB standards. 24 Among several state programs that informed PHAB development is the legislatively mandated North Carolina Local Health Department Accreditation (NCL-HDA) program. NCLHDA program objectives are to increase the capacity, accountability, and consistency of the policies and practices of all North Carolina (NC) LHDs. 25 On an annual basis, 10 LHDs participate in the program for the first time, with all LHDs required to participate by 2014. Reaccreditation is required every four years. 25, 26 The NCLHDA includes activities that directly measure 12 preparedness capacities, such as surveillance and investigation. An additional 60 activities indirectly or potentially measure preparedness capacities. As of December 2013, 82 of the 85 NC LHDs had achieved accreditation status.
The NPHPSP, also a precursor to national accreditation, provides a framework to assess the capacity and performance of public health systems and public health governing bodies and identify areas for system improvement. LHDs and their partners use tailored instruments to assess the performance of their public health systems against model standards, including preparedness standards, which are based on the 10 Essential Services, NPHPSP version 2.0. 5, 8 The second version of the assessment instruments and the related program materials strengthened the program's quality improvement aspect. 5 More than 400 public health systems and governing entities used the version 2 assessment instruments. 27 In addition, several initiatives are designed to specifically improve PHP functioning. Among these initiatives is Project Public Health Ready (PPHR), a competencybased training and recognition program that assesses local preparedness and helps LHDs, or LHDs working collaboratively as a region, respond to emergencies. 28 To achieve PPHR recognition, LHDs must meet nationally recognized standards in all-hazards preparedness planning, workforce capacity development, and demonstration of readiness through exercises or real events. Since 2004, 300 LHDs in 27 states have been recognized as meeting all PPHR requirements individually or working collaboratively as a region.
To understand the impact of these performance improvement and accountability strategies, we examined the effect of participation in these initiatives on LHD preparedness capacities.
METHODS
We used a natural experiment design for this study to examine differences in preparedness domain scores between a state with LHDs exposed to an accreditation program (NC) and a national comparison group of LHDs in states without accreditation programs. NC LHDs, which have all been exposed to the NCLHDA program and must go through it by 2014, were divided into two groups: accredited participants and nonaccredited participants. National comparison group LHDs were divided into program participants and nonparticipants. Previous research indicates that LHDs that participate in at least performance improvement efforts can enhance performance throughout the LHD. 29 We accounted for this potential effect by identifying performance improvement efforts that could affect preparedness capacities in the comparison group where program records were available at the LHD level. These efforts included the PHAB beta-test, the NPHPSP, and PPHR. Our analyses examined four groups: (1) NCLHDA accredited participants, (2) NCLHDA non-accredited participants, (3) national comparison group program participants, and (4) national comparison group nonprogram participants.
Sample
The sample included 85 NC LHDs and 248 LHDs distributed across 39 states, selected using a propensity score matching methodology. 14 Propensity score matching selection criteria were based on a set of representative public health agency and system characteristics obtained from the National Association of County and City Health Officials 2010 Profile (n52,151) 13 and the U.S. Department of Health and Human Services Area Health Resource File (ARF) 28 (n53,225), including scope of services delivered, annual agency expenditures per capita, population size served, socioeconomic characteristics of the community (e.g., percent living in poverty, percent nonwhite, and rural/urban composition), and other health resources within the community. 14, [30] [31] [32] NC LHDs that had achieved accreditation through the NCLHDA program from 2005 through 2010 were designated as NC Accredited; all other NC LHDs were designated as NC Not Accredited. PPHR participation was designated through PPHR recognition from 2004 to 2010. PHAB participation was determined from the list of 19 LHDs that participated as beta test sites. 23 NPHPSP participation was determined through a review of the cumulative report of all local public health systems that completed the NPHPSP Version 2 survey from October 21, 2007, to June 10, 2010. Participation was denoted by engagement with one or more programs prior to completion of the Local Health Department Preparedness Capacity Survey (PCAS). 14 National comparison LHDs that had not participated in a preparedness program were used as the referent category. We examined the performance of these four groups on the eight preparedness domains.
Variables
Information on the preparedness characteristics of this sample was collected using the 2010 PCAS. The PCAS instrument contains a set of 58 questions with 211 sub-questions that ask LHDs to report if they have a specific preparedness or response capacity (yes/no), with related sub-questions to determine if they have specific elements associated with the particular capacity. The instrument was developed through a Delphi and pilot test process and has undergone extensive validity and reliability testing. Kappa statistics and z-scores indicated substantial-to-moderate agreement among respondents within an LHD. Cronbach's alpha coefficients ranged from 0.6 to 0.9 across the domains. 14 Rather than report a single index measure, these capacities measure the following preparedness domains: LHD capacity was assessed across the eight domains with a range of individual capacity measures (4-33 per domain). Due to the embedded nature of the questions, responses to sub-questions were coded as not applicable if the parent question response was "no." Within each domain, capacities reported were nested relative to the question and sub-question structure, where the proportion of capacities within each domain's sub-questions were averaged across each domain, thus creating an equally weighted proportion (range: 0-1) of aggregate reported capacities (accounting for the parent/child relationships).
To control for background covariates (i.e., LHD characteristics), the propensity scores added to the model allowed us to more accurately determine whether or not participation in an accreditation or other performance improvement program had a significant effect on local preparedness, by reducing the potential noise associated with program participation. 29 Using quantiles of the estimated propensity score, LHDs were stratified into four dummy variables for each group. LHDs assigned to the upper fourth quantile (n582) represented those health departments whose characteristics were most similar to those in NC.
Analysis
We calculated means and 95% confidence intervals (CIs) for each domain for each of the four groups. To provide an initial comparison, we conducted an analysis of variance to determine if there were any significant differences in domain scores across the participation groups. Program participation and the upper propensity score quantile group were coded as a fixed binary variable to help determine if program participation has a significant effect on levels of preparedness capacity. Using weighted least-squares analyses, we then regressed the composite measure of the eight preparedness domains onto program participation and the control characteristics. In our model, after weighting relative to program participation, the control characteristics variable was used to help balance the covariates among the LHDs and, thus, reduce this confounding and selection bias for the effects of NC. The resulting estimates generated from the model, for the propensity-score matched quantile variable, provided additional protection against this potential bias.
RESULTS
In total, 264 LHDs responded to the PCAS (response rate 5 79.3%). A majority (61.6%) were governed by a local board of health. The sample was evenly distributed between LHDs within metropolitan statistical areas (MSAs) (51.7%) and those in non-metro areas (48.3%). Responding LHDs reported an average of 96 full-time equivalent (FTE) employees (median 5 54; range: 2-1,025). Population size served ranged from 4,000 to 1,484,645 residents, with a median population of 54,261 (mean 5 109,803). The percentage of residents living at or below the federal poverty level ranged from 2.9% to 26.5%, with an average of 12.7%. On average, responding LHDs spent $68.86 per capita (adjusted expenditures) on FTE employees per year (range: $0.68-$358.97, median 5 $53.12). We found no significant differences in the characteristics between responding LHDs and the total sample based on Welch's two-sample t-test (data not shown).
Among the 83 (98%) NC LHDs, 48 (58%) were accredited participants and 35 (42%) were nonaccredited participants. Among the 181 (76%) national comparison group LHDs, 138 (76%) had not participated in any performance program and 43 (24%) had participated in at least one performance program. Among the 43 LHDs that had participated, most (n533) had participated in PPHR, 16 had participated in NPHPSP, and six were PHAB beta test sites. Of these LHDs, one participated in both PPHR and the PHAB beta test, four participated in both PPHR and NPHPSP, and one participated in all three programs (data not shown).
Levels and measures of preparedness
Among the eight domains, preparedness levels varied across the four LHD groups (Table) . Average preparedness levels were overall higher among LHDs for the Exercises and Emergency Events domain (0.871, 95% CI 0.844, 0.898), while the Workforce and Volunteers domain had a much lower mean score (0.491, 95% CI 0.473, 0.875) among all LHDs. For the remaining domains, mean levels varied from 0.628 (95% CI 0.595, 0.661) for Corrective Action Activities, 0.640 (95% CI 0.617, 0.883) for Surveillance and Investigation, 0.640 (95% CI 0.624, 0.756) for Communication, and 0.688 (95% CI 0.664, 0.778) for Plans and Protocols, to 0.784 for Incident Command (95% CI 0.754, 0.815) and 0.726 (95% CI 0.697, 0.755) for Legal Preparedness.
Within the groups, the lowest observed mean score was among NC non-accredited participants for Workforce and Volunteers (0.440, 95% CI 0.420, 0.461) and the highest score among all groups was in Exercises and Emergency Events, with the highest score of 0.946 (95% CI 0.928, 0.963) for NC non-accredited participants (Table) . Levels of preparedness varied among the four groups, with significant differences between groups. Initial analysis of variance identified significant variation among the groups for three domains, including Surveillance and Investigation (F57.438), Plans and Protocols (F58.341), and Corrective Action Activities (F52.877) (data not shown).
Association between performance programs and preparedness
Overall, participation in the NC accreditation program was significantly associated with higher performance on six of the eight domains scores of LHDs when compared with national comparison LHDs that did not participate in any program. These domains were Surveillance and Investigation, Workforce and Volunteers, Communication, Legal Preparedness, Exercises and Emergency Events, and Corrective Action. Among national comparison LHDs, participation in a performance improvement program was associated with higher performance for all domain scores except Incident Command. There was also a significant effect of participation among non-accredited participant NC LHDs in four out of eight domains. In the domains of Communication, Legal Preparedness, Exercises and Emergency Events, and Corrective Action Activities, we found that accredited and non-accredited NC LHDs and LHDs that had participated in a performance improvement effort all had significantly higher domain scores than national comparison LHDs that had not participated in any performance improvement programs. In post-hoc tests, the models were repeated after removing the propensity score control for the matched comparison group. The results yielded the same outcomes, with only minimal Akaike Information Criterion for model selection improvement in two of the eight domain models (Workforce and Volunteers and Incident Command) (data not shown).
DISCUSSION
This study is among the first to examine the influence of participation in accreditation and performance improvement programs on program outcomes, specifically preparedness measures. Across domain scores among the entire sample, there was considerable variation in preparedness capacities. Given that the domains cover a wide range of preparedness capacities, different domains of PHP may be more (or less) responsive to contextual effects. We found that participation in the NC accreditation program and other performance improvement programs among a matched sample of LHDs had a significant effect on most preparedness domain scores. Because this study was observational, we could not tease out the comparative effectiveness of these various programs on preparedness capacities. Nevertheless, these findings indicate that, at least in one state, accreditation had a significant effect on the preparedness capacities of LHDs. Further, these findings suggest that accreditation can be viewed as another tool in the performance improvement toolbox for LHDs.
Non-accredited NC participant LHDs also had higher domain scores than LHDs that had not participated in any performance improvement program. We found no significant differences between the accredited and non-accredited NC LHDs. There are two potential, interrelated explanations for this finding. First, NC has a strong preparedness program that pre-dates September 2011, including statewide resources that have been exercised and deployed numerous times. 33 As part of this program, NC LHDs have to meet numerous specific state contract preparedness and other program agreement addenda requirements, regardless of accreditation status, to receive state funding. Thus, as seen in these results, all NC LHDs performed comparably with or higher than the national sample in most preparedness domains, with the exception of Workforce and Volunteers and Plans and Protocols. Second, the NCLHDA program has been in operation for eight years, with publicly available standards, benchmarks, and activities, and participation in the program is mandatory. According to the administrator Public Health Reports / 2014 Supplement 4 / Volume 129 This finding has implications for future research on the impact of accreditation. It may be difficult to tease out impacts of accreditation on LHD performance, especially with the national rollout of accreditation standards through PHAB. LHDs that participated in selected comparison programs-PPHR, PHAB beta testing, and the NPHPSP-also had significantly higher scores on all but one domain compared with LHDs with no program participation. Most of these LHDs had participated in PPHR, indicating that this program supports a variety of preparedness capacities. With both the PHAB beta test and NPHPSP standards, including specific preparedness measures, these programs were likely to have an effect on performance across many program areas, including preparedness. Previous research has found that LHDs that participate in these programs tend to have leaders who are champions for performance improvement and quality; participate in multiple improvement efforts, including national efforts; and have a history of evidence-based decision making. 30, 34 Future research opportunities could include examining the separate effects of these and other performance improvement programs on preparedness, as well as other program measures.
Limitations
This study was subject to several limitations. First, this survey was cross-sectional and took measurements at one point in time. Thus, no causal conclusions about observed relationships could be made. Second, data on preparedness levels were self-reported without verification. There was the potential for overreporting, as we provided all responding LHDs with a tailored report that LHDs have indicated they use for benchmarking, strategic planning, and communicating with partners. 35 Finally, there was a potential for underreporting of participation in the national performance programs. LHDs may access and use materials from these programs but not be considered program participants. For example, LHDs can use NPHPSP materials but not submit data to the program to be counted as program participants. Presumably, there may be contamination effects of these and other performance improvement programs on all LHDs, including those in our sample that were categorized as having not participated in any program.
CONCLUSION
The results from this study indicate that there is a relationship between LHDs and preparedness scores in NC, where accreditation is mandatory. LHDs from other states that participated in performance programs also scored higher on preparedness domains. Our research examined LHD participation in performance improvement programs from a one-time perspective. Additional research is needed to understand if participation at multiple times and in multiple programs has additional positive effects on LHD performance. Further, it is important to explore for which program areas we should expect to see performance differences and for which LHDs. In the case of this research, NC has a strong preparedness program that affected all NC LHDs. Other programs may be affected to a greater or lesser extent through participation in performance programs.
Continued exploration of these research questions will inform the national public health systems and services research agenda. Further, these explorations can help explain how performance improvement programs can improve public health practice and identify potential intervention strategies to encourage participation in performance programs that are particularly effective.
